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(54) Lens barrel

(57)  Afirst focus ring (2A) of the relative position in-
struction type and a second focus ring (2B) of the abso-
lute position instruction type are arranged on the outer
circumference portion of the lens barrel (1). Thefirstfocus
ring (2A) is slidable in the optical axis direction (O), and
when it is set to a front-side specified position, that real-
izes the relative position instruction type focus operation,
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while atthe rear-side specified position, the second focus
ring (2B) is rotated in conjunction with the first focus ring
(2A) torealize the absolute position instruction type focus
operation. Since the second focus ring (2B) is not directly
operated by the user, the outer circumference portion of
the second focus ring (2B) is covered by the cover portion
(13B) integrally formed on a fixing member (13).
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a lens barrel
and particularly to a lens barrel provided with a focus ring
for focusing operation and a mechanism for driving the
focus lens by a motor according to a rotation position of
the focus ring by electrically detecting the rotation posi-
tion of the focus ring.

Description of the Related Art

[0002] A consumer video camera in general has an
automatic focus function so that focusing can be control-
led by switching between automatic focus and manual
focus. Thus, a lens for focus control (focus lens) is driven
by a motor, and a manual focus is carried out by electri-
cally detecting the rotation position of a focus ring pro-
vided rotatably at a lens barrel by a position sensor, for
example, and by moving the focus lens by the motor ac-
cording to the detected rotation position. And the focus
ring and the focus lens are so constructed that they are
not mechanically interlocked with each other (See Jap-
anese Patent Application Laid-Open No. 2005-121745,
for example).

[0003] And in a lens barrel used in this kind of video
camera, a position sensor of a relative position detection
type such as an encoder is often used, not a position
sensor of an absolute position detection type such as a
potentiometer as the position sensor for detecting the
rotation position of the focus ring. The focus ring is also
different from the lens barrel generally used for broad-
casting or professional use but is capable of endless ro-
tation without its rotation range restricted by a close-up
end and an infinite end. This has the following advantag-
es. For example, when a target subject is out of focus in
executing focus control by automatic focus, focus control
by the focus ring might be desired by switching from the
automatic focus to the manual focus. In this case, when
the automatic focus is switched to the manual focus, the
focus lensis preferably moved by a displacement amount
according to an operation amount of the focus ring (ro-
tation change amount) after being switched to the manual
focus based on the focus position at that time. That is, if
the focus position set by the automatic focus is effectively
taken over to change the focus position by the manual
focus, the manual focus can be used as afocus correcting
device or the like for the automatic focus. Suppose that
a position sensor of the absolute position detection type
is used for detection of the rotation position of the focus
ring and a limit (end) is posed on the rotation range of
the focus ring, such a nonconformity is generated that
the focus lens can not be moved to the close-up end or
the infinite end even if the focus ring is rotated to the
position atthe end. Thatis, an actual focus position when
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the automatic focus is switched to the manual focus is
deviated from the focus position which should be set for
the rotation position of the focus ring at that time. And if
the focus lens is moved by the displacement amount ac-
cording to the operation amount of the focus ring after
being switched to the manual focus as above, the devi-
ation is kept in the subsequent operation of the focus
ring. Therefore, a phenomenon occurs that even if the
focus ring is operated to the position at the end of the
rotation range, the focus lens is not moved to the close-
up end or the infinite end. If a position sensor of the rel-
ative position detection type is used for detection of the
rotation position of the focus ring and a limitation (end)
is not posed on the rotation range of the focus ring, the
above nonconformity can be avoided.

[0004] Theinfinite focus ring havingits rotation position
detected by a position sensor of the relative position de-
tection type and capable of endless rotation shall be
called as a relative position instruction type focus ring
(which moves the position of the focus lens in a relative
position relation with respect to the rotation position of
the focus ring), instructing a relative position of the focus
lens, and the focus operation by that shall be called as
a relative position instruction type focus operation. On
the other hand, the focus ring having its rotation position
detected by the absolute position detection type position
sensor and a limitation posed on the rotation range (hav-
ing a regulation end) shall be called as an absolute po-
sition instruction type focus ring (which moves the posi-
tion of the focus lens in an absolute position relation with
respect to the rotation position of the focus ring), instruct-
ing the absolute position of the focus lens, and the focus
operation by that as an absolute position instruction type
focus operation.

SUMMARY OF THE INVENTION

[0005] A high-end model of video camera marketed
for consumers has a performance level which can be
also used for broadcasting or professional operation and
are actually used for news gathering for TV broadcasting
in many cases. On the other hand, professional photog-
raphers using video camera (TV camera) for broadcast-
ing or professional use control focus by manual focus in
many cases, and in the lens barrel of a photographing
lens used for broadcasting, the focus ring is mechanically
interlocked with the focus lens in general, and an end to
restrict subsequent rotation is provided at the rotation
position of the focus ring when the focus lens reaches
the position of close-up end or infinite end. Therefore,
the professional photographers are used to recognize by
an operation feeling when the focus ring hits the end that
the focus lens has reached the position of the close-up
end or the infinite end. When these professional photog-
raphers use the above relative position instructing type
focus ring, they can not recognize that the focus lens has
reached the close-up end or infinite end by the operation
feeling of the focus ring, and there is nonconformity that
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the operability is poor.

[0006] Then, as a measure considering the operability
of focus when a video camera is used as consumer use
and the operability of focus when the video camera is
used for broadcasting, two focus rings of the relative po-
sition instruction type and the absolute position instruc-
tion type are provided at a lens barrel so that the focus
rings can be used according to preference or the like of
users. According to this idea, users who mainly use au-
tomatic focus and users who use the manual focus as a
correcting device for focus control by the automatic focus
can now use the relative position instruction type focus
ring, while users who mainly use the manual focus (pro-
fessional photographers and the like) can use the abso-
lute position instruction type focus ring, which realizes
favorable focus operation for any user.

[0007] However, if there are different instruction types
of focus rings in one lens barrel, there is a fear of wrong
operation of an instruction type focus ring not intended
to be operated by the user taken it as the other focus ring
or unintentional touching and moving of it. Therefore, a
measure to prevent such a wrong operation is required.
[0008] The present invention has been made in view
of the above circumstances and has an object to provide
a lens barrel which can prevent nonconformity to erro-
neously operate an instruction type focus ring not intend-
ed to be operated by the user when a relative position
instruction type and an absolute position instruction type
focus rings are provided at a lens barrel.

[0009] Inorderto achieve the above object, a lens bar-
rel described in a first aspect of the present invention
comprises a first focus ring, which is a focus ring rotatably
arranged on an outer circumference portion of a barrel
body holding an optical system capable of focus control
and used for either one of instruction types of focus op-
eration of a relative position instruction type focus oper-
ation for moving a position of the focus lens for focus
control with respectto an optical axis directionin arelative
positional relation to a rotation position of the focus ring
and an absolute position instruction type focus operation
for moving it in an absolute positional relation, a second
focus ring, which is a focus ring arranged rotatably on
the outer circumference portion of the barrel body holding
the optical system capable of focus control and used for
the focus operation of the instruction type different from
that of the first focus ring between the relative position
instruction type focus operation and the absolute position
instruction type focus operation, a support device which
slidably supports the first focus ring in the optical axis
direction, a connecting device which brings the first focus
ring and the second focus ring from an unconnected state
into a connected state when the first focus ring slidably
supported by the support device is slid from a first position
to a second position, and a cover member covering the
outer circumference portion of the second focus ring.
[0010] According to the present invention, when the
relative position instruction type and the absolute position
instruction type focus rings are arranged on the barrel
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body, the first focus ring can be switched to a state of
connection or disconnection with the second focus ring
by sliding the first focus ring used for one of the instruction
types. Therefore, the second focus ring can be rotation-
ally operated by the first focus ring, and there is no need
of rotational operation by directly touching the second
focus ring. Then, by covering the second focus ring by
the cover member, nonconformity of erroneous operation
of the focus ring of the instruction type not intended to
be operated by the operator can be prevented.

[0011] The lens barrel described in a second aspect
of the present invention is characterized in that, in the
invention described in the first aspect, the first focus ring
is used for focus operation of the relative position instruc-
tion type and the second focus ring is used for the focus
operation of the absolute position instruction type, and
an opening is formed on the cover member for visual
check of indication of a photographing distance marked
on the second focus ring from outside.

[0012] According tothe presentinvention, itis effective
to use the first focus ring which is slidable and operated
through direct touch by the operator for the relative po-
sition instruction type focus operation and to apply the
indication of the photographing distance usually marked
on the absolute position instruction type focus ring to the
second focus ring when the second focus ring covered
by the cover member for the absolute position instruction
type focus operation is used, and in that case, the open-
ing is formed on the cover member to prevent inability to
visually check the indication due to the cover member.
[0013] The lens barrel described in a third aspect of
the present invention further comprises a shielding de-
vice which shields the opening when the first focus ring
is set to the first position in the invention described in the
second aspect.

[0014] According to the present invention, when the
first focus ring is set to a first position used for the relative
position instruction type focus operation, the second fo-
cus ring is not rotated but a device-position instruction
type focus operation is carried out and at the relative
position instruction type focus operation, the photograph-
ing distance indicated by the second focus ring is invalid,
and thus, the indication of the photographing distance is
shielded to prevent wrong recognition.

[0015] According to the lens barrel of the present in-
vention, when the two focus rings of the relative position
instruction type and the absolute position instruction type
are provided at the lens barrel, the nonconformity that
the user erroneously operates the focus ring of the in-
struction type not intended to be operated can be pre-
vented.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

Fig. 1 is a side view showing an appearance of a
lens barrel according to the present invention;
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Fig. 2 is a side sectional view of the lens barrel ac-
cording to the present invention;

Fig. 3 is a side sectional view of an essential part of
the lens barrel according to the present invention;
Fig. 4 is a side sectional view showing a section in
another cut-away direction of the essential part of
the lens barrel according to the present invention;
Fig. 5 is a side sectional view showing a section in
another cut-away direction of the essential part of
the lens barrel according to the present invention;
Fig. 6 is a side sectional view showing a section in
the same cut direction as thatin Fig. 4 of the essential
part of the lens barrel according to the present in-
vention and side sectional view showing a state
where a first focus ring is set at a rear-side specified
position;

Figs. 7A and 7B are an enlarged view showing a rear
end of the first focus ring and a front end of a second
focus ring, respectively;

Fig. 8 is an exploded perspective view showing a
part of the second focus ring and a cover portion of
a fixing member in an enlarged manner;

Fig. 9is a side sectional view showing a section pass-
ing through a window provided at the cover portion
of the fixing member in peripheral portions of the first
focus ring and the second focus ring and the side
sectional view showing a state where the first focus
ring is set to the rear-side specified position;

Fig. 10 is a side sectional view showing a section
passing through the window provided at the cover
portion of the fixing member in peripheral portions
of the first focus ring and the second focus ring and
the side sectional view showing a state where the
first focus ring is set to the front-side specified posi-
tion; and

Figs. 11A and 11B are explanatory views used for
description onindication of a photographing distance
in the window of the cover portion of the fixing mem-
ber.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0017] The best mode for carrying out the lens barrel
according to the present invention will be described be-
low based on the attached drawings.

[0018] Figs. 1 and 2 show a side view and a side sec-
tional view, respectively, showing a lens barrel in a rear-
focus type variable focal distance photographing lens ap-
plied to a video camera for consumers, an ENG camera
for TV broadcasting, a monitoring camera and the like,
for example, to which the present invention is applied. In
these figures, a lens barrel used mainly in the video cam-
era for consumers is shown, and an optical block such
as color separation prism attached on a camera body
with interchangeable lenses is integrally mounted at a
rear end of a lens barrel 1.

[0019] In Fig. 1, the lens barrel 1 is constructed in the
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substantially cylindrical shape and it is fixed to an enclo-
sure of a camera body in the state where a part of the
rear end side is inserted into the enclosure of the camera
body, not shown. Rotatable operation rings are provided
on an outer circumference portion of the lens barrel 1,
and a first focus ring 2A, a zoom ring 4, and an iris ring
6 are provided in the order from a subject side (front side).
An operator can carry out focus control, zoom control
and diaphragm control by rotationally operating those op-
eration rings.

[0020] In Fig. 2, a fixed cylinder (barrel body) of the
lens barrel 1 mainly comprises a front frame 10, a fixed
ring 12, afixing member 13, an intermediate fixed cylinder
14 and a rear fixed cylinder 16, and the front frame 10 is
fixed to the fixed ring 12, the fixed ring 12 to the fixing
member 13, the fixing member 13 to the intermediate
fixed cylinder 14, and the intermediate fixed cylinder 14
to the rear fixed cylinder 16 by screws, respectively. The
rear fixed cylinder 16 is fixed to the enclosure of the cam-
era body. Each member constituting the lens barrel 1 is
supported by the front frame 10, the fixed ring 12, the
fixing member 13, the intermediate fixed cylinder 14 and
the rear fixed cylinder 16.

[0021] On an optical axis O of the lens barrel 1, a fixed
lens (group) 20, a zoom (variable power) lens (group)
22, a diaphragm 24, a fixed lens (group) 26, a vibration-
resistant lens (group) 28, a fixed lens (group) 30, a focus
lens (group) 32, a fixed lens (group) 34 and the like are
arranged in the order from the subject side as an optical
system forming an image of the subject.

[0022] The zoom lens 22 is to change a zoom factor
of the optical system (focal distance) and is arranged
inside the intermediate fixed cylinder 14 movable in the
optical axis O direction in the state held by a holding
frame 40. A flange portion 42 is formed in the holding
frame 40 of the zoom lens 22 and is connected to a mov-
ing cylinder 44 through the flange portion 42. An inter-
mediate cylinder 46 is fixed to the inner circumference
portion of the intermediate fixed cylinder 14, a rotating
cylinder 48 is rotatably held by the inner circumference
portion of the intermediate cylinder 46, and the moving
cylinder 44 is held by the inner circumference portion of
the rotating cylinder 48.

[0023] Also, a straight groove 46A in the optical axis
O direction is formed on the inner circumferential face of
the intermediate cylinder 46, a cam groove (hole in the
cam shape) 48A is formed in the rotating cylinder 48, and
a cam pin 50 fixed to the moving cylinder 44 is inserted
through the cam groove 48A of the rotating cylinder 48
and engaged with the straight groove 46A of the inter-
mediate cylinder 46. By this, the moving cylinder 44 is
moved straight in the optical axis O direction in the state
where rotation is restricted, and the cam pin 50 is held
at a position where it is engaged with the cam groove
48A. When the rotating cylinder 48 is rotated, a crossing
position between the cam groove 48A of the rotating cyl-
inder 48 and the straight groove 46A of the intermediate
cylinder 46 is changed to a position according to the cam
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shape, and by movement of the cam pin 50 to the crossing
position, the moving cylinder 44 is advanced/retreated in
the optical axis O direction.

[0024] On the other hand, on the outer circumference
portion of the intermediate fixed cylinder 14, the zoom
ring 4 is rotatably arranged, and a rod-state connecting
shaft 54 is mounted inward in the radial direction of the
inner circumferential face of the zoom ring 4. This con-
necting shaft 54 is inserted through a circumferential long
hole (not shown) formed in the intermediate fixed cylinder
14 and the intermediate cylinder 46 and connected to the
rotating cylinder 48. By this, when the zoom ring 4 is
rotationally operated, the rotating cylinder 48 is rotated
in conjunction with it. When the rotating cylinder 48 is
rotated, the moving cylinder 44 is advanced/retreated as
mentioned above, and the zoom lens 22 is moved in the
optical axis O direction in conjunction with the moving
cylinder 44. Therefore, the zoom factor is changed by
rotational operation of the zoom ring 4. In the rear side
of the zoom ring 4, a decorative ring 58 is fixed to the
intermediate fixed cylinder 14, and a required switch
member and the like are disposed on the decorative ring
58.

[0025] Adiaphragm 24 is constructed capable of open-
ing/closing operation by diaphragm blades 64 arranged
between a bottom plate 60 and a cam plate 62. The iris
ring 6 is rotatably disposed between the intermediate
fixed cylinder 14 and the rear fixed cylinder 16, and the
iris ring 6 and the cam plate 62 are connected to each
other by a connecting shaft 68. By this, the diaphragm
24 is opened/closed by rotational operation of the iris ring
6.

[0026] The vibration resistant lens 28 is arranged to
correct (prevent) image shake by vibration generated in
the lens barrel 1 and supported by a support mechanism,
not shown, movably in the vertical direction and the hor-
izontal direction in a plane crossing the optical axis. The
vibration resistant lens 28 is held by a holding frame 70,
and on the lower side and the right side of the holding
frame 70 seen from the subject side of the optical axis O
direction, a voice coil motor (hereinafter as VCM) 72 for
driving the vibration resistant lens 28 in the vertical di-
rection and the VCM, not shown, for driving in the hori-
zontal direction are connected, respectively. By this,
when the lens barrel 1 is vibrated vertically and horizon-
tally, the vibration resistant lens 28 is displaced vertically
and horizontally to cancel the image shake by the vibra-
tion so that the image shake is prevented.

[0027] Thefocuslens 32is to change the focal position
of the optical system and is movably supported in the
optical axis O direction. Also, the focus lens 32 is not
driven mechanically but driven electrically by power of
the VCM. The focus lens 32 is held by a holding frame
76, and on the upper side and the left side of the holding
frame 76 when seen from the subject side of the optical
axis O direction, a VCM 78 for driving the focus lens 32
in the optical axis O direction and the VCM, not shown,
are connected. By the power of these two VCM, the hold-
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ing frame 76 is guided by a guide rod, not shown, in the
optical axis O direction to be advanced/retreated in the
optical axis O direction and at the same time, the focus
lens 32 is advanced/retreated in the optical axis O direc-
tion in conjunction with it.

[0028] On the other hand, as will be described in detail
later, on the outer circumference portions of the front
frame 10 and the fixed ring 12 of the lens barrel 1, a first
focus ring 2A is rotatably arranged, and on the outer cir-
cumference portions of the fixed ring 12 and the body
portion 13A of the fixing member 13, a second focus ring
2B is rotatably arranged in the state covered by a cover
portion 13B of the fixing member 13. The rotation posi-
tions of the first focus ring 2A and the second focus ring
2B are detected by a predetermined position sensor as
will be described later; and a VCM for driving the focus
lens 32 so that the focus lens 32 is moved to a position
corresponding to the rotation position detected by the
position sensor is controlled by a control portion, not
shown. By this, when the focus ring 2A or the focus ring
2B is rotationally operated, the focus lens 32 is moved
in the optical axis O direction by the power of the VCM
in conjunction with it, and the distance to the focused
subject (photographing distance) is changed. A circuit
(such as CPU) constituting the control portionis arranged
in the camera body or the lens barrel.

[0029] Constituting portions in the above constructed
lens barrel 1 relating to the first focus ring 2A and the
second focus ring 2B for focus control will be described
below. Fig. 3 is a side sectional view showing a part of
the tip end side of the lens barrel 1 in Figs. 1 and 2 in a
section in the cut-off direction different from that in Fig.
2. In this figure, the front frame 10, the fixed ring 12, the
fixing member 13 and the intermediate fixed cylinder 14
constituting the fixed cylinder of the lens barrel 1 are in-
tegrally connected as above, and the fixed lens 20 is held
inside the front frame 10 and the zoom lens 22 is held
inside the intermediate fixed cylinder 14. Since the con-
stituting members and the like arranged between the in-
termediate fixed cylinder 14 and the zoom lens 22 are
as mentioned above, the description will be omitted here.
[0030] In the outer circumference portion of the front
frame 10, the endless first focus ring 2A which can be
rotated endlessly in the circumferential direction (rotating
direction with the optical axis O as the rotating axis) is
provided. A circumferential gear portion 80 is formed in
this inner circumference portion, and to the gear portion
80, a detection shaft of a position sensor is connected.
As shown in Fig. 4 showing the side section in the cut-
off direction different from that in Fig. 3, as a relative
position detection type position sensor such as an incre-
mental rotary encoder 82 (hereinafter referred to as the
encoder 82) is mounted in a cavity portion formed in a
part of the fixed ring 12, and a gear 84 of the detection
shaft of the encoder 82 is meshed with the gear portion
80 of the first focus ring 2A. The first focus ring 2A whose
rotation position is detected by the relative position de-
tection type position sensor in this way and capable of
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endless rotation does not instruct a position of the focus
lens 32 by its absolute rotation position but is used as a
relative position instruction type focus ring to instruct
movement of the focus lens 32 from the current position
to a displaced position by a displacement amount ac-
cording to the operation amount (rotation change
amount). A focus operation mode to move the focus lens
by this type of relative position instruction type focus ring
shall be referred to as the relative position instruction
type focus operation.

[0031] On the other hand, on the outer circumference
portion of the fixed ring 12 and the body portion 13A of
the fixing member 13, the second focus ring 2B capable
of rotation in a given angular range in the circumferential
direction (rotating direction with the optical axis O as the
rotating axis) is provided. As shown in Fig. 5 showing the
section in the cut-off direction different from that in Figs.
3 and 4, a circumferential gear portion 90 is formed on
the inner circumferential face of the second focus ring
2B. On the other hand, in a cavity portion formed in a
part of the fixing member 13, a potentiometer 92 as the
absolute position detection type position sensor is
placed. A gear 94 of the detection shaft of the potenti-
ometer 92 is meshed with the gear portion 90 of the sec-
ond focus ring 2B. The second focus ring 2B whose ro-
tation position is detected by the absolute position de-
tection type position sensor and whose rotation range is
limited (having an end) in a predetermined angle in this
way is used as the absolute position instruction type focus
ring which instructs movement of the focus lens 32 to a
position corresponding to its absolute rotation position.
A focus operation mode to move the focus lens 32 by
this absolute position instruction type focus ring shall be
referred to as the absolute position instruction type focus
operation.

[0032] Though its construction will be described later,
in this lens barrel 1, the first focus ring 2A can be slidably
operated in the optical axis O direction, and specified
positions are provided where the sliding operation is
more restricted than the other positions at two front and
rear locations when the first focus ring 2A is slid forward/
backward in the optical axis O direction. And by setting
the first focus ring 2A to the front-side specified position
(hereinafter referred to as the front-side specified posi-
tion), the relative position instruction type focus operation
can be selected, while by setting the first focus ring 2A
to the rear-side specified position (hereinafter referred to
as rear-side specified position), the absolute position in-
struction type focus operation can be selected. Also, if
the first focus ring 2A is set to the rear-side specified
position to select the absolute position instruction type,
the first focus ring 2A is connected to the second focus
ring 2B, and the second focus ring 2B can be indirectly
operated rotationally by rotational operation of the first
focus ring 2A.

[0033] Figs. 3 to 5 show a state where the first focus
ring 2A is set to the front-side specified position, while
Fig. 6 showing the section in the same cut-off direction
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as that of the side sectional view of Fig. 4 shows a state
where the first focus ring 2A is set to the rear-side spec-
ified position. As shown in these figures, projections 96,
98 having the bifurcated section are formed at the whole
or a part of the circumferential direction of the front side
of the first focus ring 2A, and a projection 98A is formed
on the inner circumferential face side of the inner projec-
tion 98. A front face frame 100 is mounted to the front
side of the front frame 10, and the projections 96, 98 of
the first focus ring 2A are fitted between the side wall
portion 100A of the front face frame 100 and the front
frame 10.

[0034] On the other hand, on the outer circumferential
face of the front frame 10, a projecting streak portion 10A
raised in the radial direction is formed over the entire
circumference in the circumferential direction. When the
first focus ring 2A is set to the front-side specified position
as in Fig. 4, the projection 98A of the first focus ring 2A
is locked by the front-side end of the projecting stream
portion 10A of the front frame 10 and the sliding operation
of the first focus ring 2A to the rear side is restricted. Also,
the sliding operation of the first focus ring 2A to the front
side is restricted by contact of the gear portion 80 pro-
jected at the first focus ring 2A with a step of the front
frame 10. By this, in the state in Fig. 3, the sliding oper-
ation of the first focus ring 2A in the optical axis O direction
is restricted.

[0035] In the state in Fig. 4, when a force more than
specified is applied to the first focus ring 2A to the rear
direction, the restriction on the sliding operation by the
projection 98A of the first focus ring 2A and the front-side
end of the projecting streak portion 10A of the front frame
10 is released, and sliding becomes capable to a rear-
side specified position where the rear end of the firstfocus
ring 2A and the front end of the second focus ring 2B are
brought into contact as shown in Fig. 6. When the first
focus ring 2A is set to the rear-side specified position,
the projection 98A of the first focus ring 2A is locked by
the rear-side end of the projecting streak portion 10A of
the front frame 10, and the sliding operation of the first
focus ring 2A to the front side is restricted. The sliding
operation of the first focus ring 2A to the rear side is re-
stricted by contact with the rear end of the first focus ring
2A and the front end of the second focus ring 2B. By this,
in the state in Fig. 6, the sliding operation of the first focus
ring 2A in the optical axis O direction is restricted.
[0036] Also, on the rear end face of the first focus ring
2A and the front end face of the second focus ring 2B,
gears 110, 112 capable of being meshed with each other
are formed as shown in Figs. 7A and 7B, and by sliding
the first focus ring 2A in the optical axis O direction to
enable connection and disconnection of those gears,
they act as clutches. When the first focus ring 2A is set
to the front-side specified position as in Figs. 3 to 5, the
connection of the gears 110, 112 are released as in Fig.
7A, and even if the first focus ring 2A is rotationally op-
erated, the second focus ring 2B is not rotated but only
the first focus ring 2A is rotated.
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[0037] On the other hand, when the first focus ring 2A
is set to the rear-side specified as shown in Fig. 6, these
gears 110, 112 are connected as in Fig. 7B, and when
the first focus ring 2A is rotationally operated, the second
focus ring 2B is rotated in conjunction with it. By this,
when the first focus ring 2A is set to the rear-side specified
position to select the absolute position instruction type
focus operation, the second focus ring can be rotationally
operated indirectly by the rotational operation of the first
focus ring 2A.

[0038] As mentioned above, since the operation to se-
lect from the relative position instruction type and the
absolute position instruction type focus operation and the
focus operation itself can be all carried out by the first
focus ring 2A irrespective of the selected focus operation
type, transfer from type switching to the subsequent fo-
cus operation can be realized rapidly.

[0039] Also, in this lens barrel 1, in the control portion,
not shown, for controlling the focus lens 32, a sensor is
provided for detecting to which position of the front-side
specified position and the rear-side specified position the
first focus ring 2A is set in order to detect which of the
relative position instruction type or the absolute position
instruction type focus operation is selected. For example,
a photo interrupter 120 of a transmission type is placed
at the projection in the radial direction of the front frame
10 as shown in Figs. 4, 6. This photo interrupter 120 is
provided with a light emitting portion 120A and the light
receiving portion 120B arranged oppositely on the upper
side and the lower side in the figures. On the other hand,
at the tip end of the first focus ring 2A, a light shield 122
is placed, and the light shield 122 is inserted between
the light emitting portion 120A and the light receiving por-
tion 120B of the photo interrupter 120 when the first focus
ring 2A is set to the front-side specified position as shown
in Fig. 4, and the light emitted from the light emitting por-
tion 120A is shielded by the light shield 122. At this time,
the light emitted from the light emitting portion 120A is
not detected at the light receiving portion 120B, and an
off signal, for example, is outputted from the photo inter-
rupter 120.

[0040] On the other hand, when the first focus ring 2A
is set to the rear-end specified position as shown in Fig.
6, the light shield 122 is at the position retreated from
between the light emitting portion 120A and the light re-
ceiving portion 120B of the photo interrupter 120, and
the light emitted from the light emitting portion 120A is
detected at the light receiving portion 120B. At this time,
an ON signal, for example, is outputted from the photo
interrupter 120.

[0041] Therefore, which of the front-side specified po-
sition and the rear-side specified position the first focus
ring 2A is set to can be detected by the ON/OFF signal
outputted from the photo interrupter 120.

[0042] The control portion controlling the focus lens 32
obtains the ON/OFF signal from the photo interrupter 120
as above and detects which of the front-side specified
position and the rear-side specified position the first focus
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ring 2A is set to. If it is detected to be set to the front-side
specified position (when the off signal is obtained from
the photointerrupter 120), the relative position instruction
type focus operation is considered to be selected, and
the position of the focus lens 32 is controlled based on
the rotation position of the first focus ring 2A.

[0043] Thatis, the control portion counts a pulse signal
from the encoder 82 connected to the first focus ring 2A
by a counter and controls the VCM (the VCM 78 shown
in Fig. 2 and the VCM, not shown) for driving the focus
lens 32 so that the focus lens 32 is moved from the current
position by a displacement amount corresponding to the
change amount of the counted count value.

[0044] According to this, irrespective of the position of
the focus lens 32 when the operation of the first focus
ring 2A is started, the focus lens 32 can be moved by the
displacement amount according to the operation amount
of the first focus ring 2A from the currently set position.
Also, since the first focus ring 2A can be rotated in the
endless manner, even if the correspondence between
the absolute rotation position of the first focus ring 2A
and the position of the focus lens 32 is changed, the focus
lens 32 can be surely moved from the close-up end to
the infinite end position. Therefore, when a camera is
provided with an automatic focus function for automati-
cally moving the focus lens 32 to the focal position, even
if the focus lens 32 is moved irrespective of the operation
of the first focus ring 2A or the second focus ring 2B by
executing the automatic focus function, when the relative
position instruction type focus operation has been select-
ed, the focus lens 32 can be displaced from the position
set by the automatic focus by a portion operated by the
first focus ring 2A by effectively taking over the position
set by the automatic focus at switching to the manual
focus.

[0045] On the other hand, when the control portion de-
tects from the ON/OFF signal from the photo interrupter
120 that the first focus ring 2A is set to the rear-side spec-
ified position (when the on signal is obtained from the
photo interrupter 120), it considers that the absolute po-
sition instruction type focus operation is selected and
controls the position of the focus lens 32 based on the
rotation position of the second focus ring 2B.

[0046] Thatis, the control portion obtains a voltage sig-
nal from the potentiometer 92 connected to the second
focus ring 2B and controls the VCM for driving the focus
lens 32 so that the focus lens 32 is moved to a position
associated with the voltage signal value in advance.
[0047] According to this, the rotation range of the sec-
ond focus ring 2B is limited in a range of ends as the
close-up end and the infinite end of the focus lens 32,
and the operator can recognize that the focus lens 32
has reached the close-up end or the infinite end by the
operating feeling when the second focus ring 2B has
reached the end. Such a focus operation by the focus
ring is a method which professional photographers are
used to and is suitable for operators who feel a sense of
discomfort in the relative position instruction type focus



13 EP 1 804 099 A2 14

operation.

[0048] It may be so constructed that the focus control
by the automatic focus function is allowed only when the
firstfocusring 2Ais set to the front-side specified position,
that is, when the relative position instruction type focus
operation is selected and that execution of the automatic
focus function is prohibited when the absolute position
instruction type focus operation is selected. Also, when
macro photographing is available, the macro photo-
graphing may be allowed only when the first focus ring
2A is set to the front-side specified position.

[0049] According to the construction of the lens barrel
1, itis not necessary for the operator to directly touch the
second focus ring 2B for operation. Then, in this lens
barrel 1, the whole outer circumferential face side of the
second focus ring 2B is covered by a cover portion 13B
integrally formed at the body portion 13A of the fixing
member 13 as shown in Fig. 3 and the like. By this, the
operator can not directly touch the second focus ring 2B,
and an erroneous unintentional operation to move the
second focus ring 2B by the operator is prevented.
[0050] Also, when the absolute position instruction
type focus operation is selected, the absolute rotation
position of the second focus ring 2B corresponds to the
photographing distance (subject distance) in the one-to-
one manner. Then, when the absolute position instruction
type focus operation is selected, as shown in Fig. 1, in-
dication of the photographing distance marked on the
second focus ring 2B can be visually checked through a
window 130 of the cover portion 13B of the fixing member
13 covering the outer circumference portion of the sec-
ond focus ring 2B as shown in Fig. 1.

[0051] Fig. 8isanenlarged exploded perspective view
showing a peripheral portion of the window 130 where
the photographing distance is indicated in the second
focus ring 2B and the cover portion 13B of the fixing mem-
ber 13, and Figs. 9and 10 are side sectional view showing
a section through the window 130 of the cover portion
13B of the fixing member 13 in a periphery portion of the
firstfocus ring 2A and the second focus ring 2B. As shown
in Fig. 8, a value of the photographing distance according
to the rotation position is marked on the outer circumfer-
ence portion of the second focus ring 2B. On the other
hand, on the cover portion 13B of the fixing member 13,
a rectangular hole penetrating from the inner circumfer-
ential face to the outer circumferential face is formed as
shown in Figs. 9 and 10, and the window 130 shown in
Figs. 8to 10 (and Fig. 1) is mounted on the outer circum-
ferential face side. By this, the value of the photographing
distance marked on the second focus ring 2B can be
visually checked through the window 130 of the cover
portion 13B. Also, an index showing the value of the pho-
tographing distance corresponding to the rotation posi-
tion among values of the photographing distances
marked on the second focus ring is marked on the outer
circumferential face of the cover portion 13B as shown
in Fig. 8. When the first focus ring 2A is set to the rear-
side specified position and the focus operation by the
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absolute position instruction type second focus ring 2B
is valid, this indication of the photographing distance is
valid and the value can be checked through the window
130.

[0052] On the other hand, when the first focus ring 2A
is set to the front-side specified position and the relative
position instruction type focus operation is selected, the
focus lens 32 is moved to a position not relating to the
rotation position of the second focus ring 2B, and the
indication of the photographing distance by the second
focus ring 2B is invalid. Then, when the first focus ring is
set to the front-side specified position as shown in Fig.
10, the window 130 is shielded by a shield plate 136 so
as to hide the indication of the photographing distance.
[0053] A shield plate 36 is slidably supported in the
cover portion 13B of the fixing member 13 in the optical
axis O direction along guide grooves 138, 138 formed in
the optical axis O direction in the back side (inner circum-
ference side) of the window 130 as shown in Fig. 8. At
the tip end portion of this shield plate 136, a projection
136A is formed projecting toward the inner circumferen-
tial face side, and this projection 136A is slidably engaged
in the circumferential direction with a groove 140 formed
at the rear end of the first focus ring 2A as shown in Figs.
9 and 10. By this, in conjunction with the sliding operation
of the first focus ring 2A in the optical axis O direction,
the shield plate 136 is slidably operated in the optical axis
O direction.

[0054] In the shield plate 136, an opening 136B with
the size substantially matching the window 130 is formed
as shown in Fig. 8, and the position of the opening 136B
with respect to the window 130 is moved to the position
of the first focus ring 2A.

[0055] By this, indication of the photographing dis-
tance can be switched to valid or in valid as follows. As
shown in Fig. 9, when the first focus ring 2A is set to the
rear-side specified position to select the absolute position
instruction type focus operation, the opening 136B of the
shield plate 136 is arranged at the position of the window
130 (hole 132) so that the value of the photographing
distance marked on the second focus ring 2B can be
visually checked through the window 130. Figs. 11A, 11B
show elevation views of the window 130 in the cover por-
tion 13B of the fixing member 13 as well as the shield
plate 136 of the fixing member 13 which is arranged at
the back side of the window 130 and shown as a shaded
area, and when the first focus ring 2A is set to the rear-
side specified position, as shown in Fig. 11A, the value
of the photographing distance of the second focus ring
2B can be visually checked through the window 130, and
the value corresponding to the position of the index 134
indicates the currently set photographing distance.
[0056] On the other hand, as shown in Fig. 10, when
the focus ring 2A is set to the front-side specified position
to select the relative position instruction type focus op-
eration, the opening 136B of the shield plate 136 is dis-
placed from the position of the window 130 (hole 132),
and the window 130 is shielded by a portion other than
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the opening 136B of the shield 136. In this case, as shown
in Fig. 11B, the value of the photographing distance
marked on the second focus ring 2B can not be visually
checked.

[0057] Therefore, such nonconformity that indication
of a wrong photographing distance through the window
130 to have the photographing distance recognized er-
roneously can be avoided when the relative position in-
struction type focus operation is selected. Also, which of
the relative position instruction type focus operation or
the absolute position instruction type focus operation is
selected can be also recognized based on whether the
photographing distance is indicated through the window
130 or not.

[0058] Asmentioned above, inthe above embodiment,
the slidable first focus ring 2A is made as the relative
position instruction type focus ring, and the second focus
ring 2B covered by the cover member (cover portion 13B
of the fixing member 13) is made as the absolute position
instruction type focus ring and vice versa. In that case,
it is so constructed that the first focus ring 2A of the ab-
solute position instruction type is restricted in the rotation
range, but when the first focus ring 2A is slid to be con-
nected to the second focus ring of the relative position
instruction type, the restriction of the rotation range of
the first focus ring 2A is cancelled.

[0059] Also, the presentinvention can be applied to an
optical system usedinan arbitrary camera or alens barrel
holding an optical system capable of focus control in an
optical system of an arbitrary construction.

Claims
1. Alens barrel (1) characterized by comprising:

a first focus ring (2A), which is a focus ring ro-
tatably arranged on an outer circumference por-
tion of a barrel body holding an optical system
capable of focus control and used for either one
of instruction types of focus operation of a rela-
tive position instruction type focus operation for
moving a position of the focus lens for focus con-
trol with respect to an optical axis direction (O)
in a relative positional relation to a rotation po-
sition of the focus ring and an absolute position
instruction type focus operation for moving it in
an absolute positional relation;

a second focus ring (2B), which is a focus ring
arranged rotatably on the outer circumference
portion of the barrel body holding the optical sys-
tem capable of focus control and used for the
focus operation of the instruction type different
from that of the first focus ring (2A) between the
relative position instruction type focus operation
and the absolute position instruction type focus
operation;

a support device which slidably supports the first
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focus ring (2A) in the optical axis direction (O);
a connecting device which brings the first focus
ring (2A) and the second focus ring (2B) from
an unconnected state into a connected state
when the first focus ring (2A) slidably supported
by the support device is slid from a first position
to a second position; and

a cover member (13B) covering the outer cir-
cumference portion of the second focus ring
(2B).

The lens barrel (1) according to claim 1, character-
ized in that

the first focus ring (2A) is used for focus operation
of the relative position instruction type and the sec-
ond focus ring (2B) is used for the focus operation
of the absolute position instruction type; and

an opening (130) is formed on the cover member
(13B) for visual check of indication of a photograph-
ing distance marked on the second focus ring (2B)
from outside.

The lens barrel (1) according to claim 2, further char-
acterized by comprising

a shielding device (136) which shields the opening
(136B) when the first focus ring (2A) is set to the first
position.
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